Section 1C: Assessment of the functional activity and IgG Fc receptor utilisation of 64 IgG Rh monoclonal antibodies. Coordinator's report.
Sixty-four IgG Rh monoclonal antibodies (Mabs) submitted to the Fourth International Workshop on Monoclonal Antibodies Against Human Red Blood Cells and Related Antigens were characterised and tested in quantitative functional assays at five laboratories. The biological assays measured the ability of anti-D to mediate phagocytosis or extracellular lysis of RBC by IgG Fc receptor (Fc gamma R)-bearing effector cells. Interactions of RBC pre-sensitised with anti-D (EA-IgG) with monocytes in chemiluminescence (CL) assays were found proportional to the amount of IgG anti-D on the RBC. Using antibodies to inhibit Fc gamma RI, Fc gamma RII or Fc gamma RIII, the only receptor utilised in the monocyte CL and ADCC assays for interactions with EA-IgG1 was found to be Fc gamma RI. In these assays, enhanced interactions were promoted by EA-IgG3 and additional Fc gamma receptors may have contributed. IgG2 anti-D was not reactive in these assays and EA-IgG4 promoted weak reactions through Fc gamma RI. A macrophage ADCC assay showed that haemolysis of EA-IgG3 was greater than that of EA-IgG1, mediated mainly through Fc gamma RIII. In ADCC assays using lymphocytes (NK cells) as effector cells and papainised RBC target cells, only a minority of IgG1 anti-D Mabs were shown to be able to mediate haemolysis in the presence of monomeric IgG (AB serum or IVIg). These interactions were mediated solely through Fc gamma RIII. Haemolysis via Fc gamma RIII may depend on the presence of certain sugars on the oligosaccharide moiety of IgG. Most Mabs (IgG1, IgG2, IgG3 and IgG4) elicited intermediate, low or no haemolysis in these assays. Blocking studies indicated that low activity IgG1 and IgG4 anti-D utilised only Fc gamma RI. Other IgG1 and IgG3 Mabs appeared to promote haemolysis through Fc gamma RI and Fc gamma RIII while IgG2 was inhibited by Mabs to both Fc gamma RII and Fc gamma RIII, suggesting a variety of Fc gamma R are utilised for anti-D of low haemolytic activity. Excellent agreement between the results of the lymphocyte ADCC assays and antibody quantitation was observed between the participating laboratories.